Four lines of turkeys, a randombred control (RBC2) started in 1966 and three sire lines (F, A, and B), were challenged with a field isolate of Pasteurella multocida (capsular serogroup A, somatic serotype 3, 4) at 6 wk of age. Line F, a subline of the RBC2 line, was selected for 28 generations for increased 16-wk BW and Lines A and B were primary breeding sire lines from two commercial breeders. Each bird was inoculated subcutaneously in the back of the neck with 1.2 x 10 7 washed bacteria.
INTRODUCTION
observed increased mortality during a natural outbreak of fowl cholera in a line (E) of turkeys selected for egg production compared with a randombred control line (RBCl) from which Line E was selected. During the natural outbreak, another line (F) selected for increased 16-wk BW had greater mortality than its corresponding randombred control (RBC2) but the difference was not statistically significant.
In a preliminary study, Sharaf et al. (1988a) challenged the E and RBCl lines with unwashed Pasteurella multocida. Based on very limited samples (9 to 22 birds per group), mortality was significantly higher in the E line than in the RBCl line but in only one of three trials, even though the magnitude of the difference between lines was similar in all three trials. Sharaf et al. (1988b) reported Line RBCl birds had higher antibody titers than birds of Line E in response to vaccination with P. multocida. Using washed P. multocida and a larger number of birds per line (164 and 165), Sacco et al. Mortality following challenge with P. multocida was higher in the sire lines (54 to 65%) than in the RBC2 line (26%). There was no significant difference in mortality among sire lines following challenge. These results suggest that the increased susceptibility to P. multocida in the F line in comparison to its control may be due to genetic changes resulting from selection for increased BW in this line.
1996 Poultry Science 75: 1161-1163 (1991) found no difference in mortality between the E and RBCl lines after challenge with P. multocida; however, the F line exhibited higher mortality than did the RBC2 line following challenge (72.1 vs 43.6%). The RBCl and RBC2 lines did not differ in mortality following challenge. Zhu et al. (1995) observed the frequencies of several Class II MHC haplotypes differed between the F and RBC2 lines. Nestor et al. (1996b) challenged four MHC homozygous haplotype sublines of randombred control populations with P. multocida. Although the MHC genotypes differed in mortality following exposure to P. multocida, the line difference in mortality between the F and RBC2 lines after challenge with P. multocida could not be explained solely by the changes in frequencies of MHC haplotypes. In chickens, MHC haplotypes also influence resistance to P. multocida (Lamont et al, 1987) .
The average 16-wk BW of males and females of the F line has increased about 75% (11.8 vs 6.8 kg) relative to the RBC2 line (Nestor et al, 1996a) . It is possible the reduction in resistance of the F line to challenge with P. multocida may be a consequence of genetic changes resulting from increases in growth rate in the F line. The F line grows as fast as, but differs in body composition from, one commercial primary breeding sire line (Nestor et al, 1988) . In an effort to determine whether the reduced resistance to fowl cholera observed in the F line was simply due to the genetic increases in BW, samples of the F, RBC2, and two primary breeding commercial sire lines were challenged with P. multocida.
(Key words: Pasteurella multocida, genetic variation, sire lines, growth rate, turkey) Means within a row with no common superscript differ significantly (P < 0.05).
JBirds were injected subcutaneously in the back of the neck with 1.2 x 10 7 bacteria of a field isolate (capsular serotype A, somatic serotype 3,4) of P. multocida. 2 RBC2 = randombred control population; F = subline of RBC2 selected 28 generations for increased 16-wk BW; A = primary breeding sire line from Breeder A; and B = primary breeding sire line from Breeder B.
3 Number of birds.
MATERIALS AND METHODS

Lines of Turkeys
The four lines of turkeys used included an unselected randombred control (RBC2) and three sire lines (Lines F, A, and B). A sire line was obtained from each of two commercial breeders. The RBC2 line was initiated in 1966 from the reciprocal crosses of two commercial turkey lines (Nestor et al, 1969) . Line F, a subline of Line RBC2, was selected over 28 generations for increased 16-wk BW Nestor et al., 1996a) . The selection criteria in the commercial sire lines (A and B) were unknown, but a major emphasis had to be placed on selection for increased growth rate.
Management of Birds
Eggs from the commercial sire lines were obtained from the commercial breeders and hatched simultaneously with Lines F and RBC2. Poults were wing-banded at hatching according to line and brooded in floor pens with lines intermingled until 5 wk of age. Birds were provided ad libitum access to the first two rations in a five-ration feeding system with declining protein (Naber and Touchburn, 1970 ) based on the schedule for males. At 5 wk of age, birds were bled via the brachial vein before being moved to isolation facilities. The prechallenge serological status of each poult was determined using ELISA.
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Control birds for each of two challenge trials were kept in conventional housing to preclude the possibility that an infection with P. multocida existed at the start of the challenge trial but was not detected serologically. Poults to be inoculated were housed, lines intermingled, in wire cages in isolation rooms for 1 wk prior to inoculation so the birds became adapted to the cages. 
Preparation of Inoculum
The inoculum was prepared from a field isolate of P. multocida, capsular serogroup A, somatic serotype 3, 4. Growth characteristics of this isolate were given by Sacco et al. (1991) . Bacteria were grown in veal infusion broth 3 for 24 h at 37 C. The inoculum was washed three times with sterile PBS (pH 7.3), divided into aliquots, and stored at -70 C. The inoculum contained 1.2 x 10 7 bacteria per milliliter.
Challenge Procedures
Poults were challenged at 6 wk of age by subcutaneous injection of 1 mL of inoculum in the back of the neck. The duration of each trial was 14 d. Birds were observed twice daily. Poults exhibiting severe clinical symptoms of fowl cholera were euthanatized and recorded as deaths. Both euthanatized and dead birds were examined for gross lesions. Birds surviving at the end of the challenge trial were euthanatized and examined for gross lesions. Swabs taken from the liver, spleen, and lungs during autopsy were cultured on bi-plates containing tryptose blood agar and MacConkey agar. Bacteria isolated from these tissues were subjected to biochemical tests (Sacco et ah, 1991) for identification.
Statistical Analysis
Mortality was analyzed by chi-square. Repeated chisquares were used to separate line means.
RESULTS AND DISCUSSION
Mortality following challenge with P. multocida was significantly higher in the sire lines than in the RBC2 line in each challenge trial and based on pooled data of both trials (Table 1) . There were no differences in mortality among sire lines following P. multocida challenge. Sacco et al. (1991) and Nestor et al. (1996b) previously observed that the F line exhibited increased mortality relative to the RBC2 line when challenged with P. multocida. There were no deaths due to P. multocida in the control birds. Titers to P. multocida were negligible prior to the challenge trials.
Although MHC genotypes differed in susceptibility, Nestor et al. (1996b) were unable to attribute differences in mortality between the F and RBC2 lines following challenge with P. multocida to changes in MHC haplotype frequencies observed in the F line by Zhu et al. (1995) . The predominant MHC haplotype in the F line was Haplotype D (Zhu et al., 1995) , which was susceptible to challenge with P. multocida (Nestor et al., 1996b) . The susceptible MHC Haplotype B increased and the resistant MHC Haplotype C (Nestor et al, 1996b) decreased in frequency in the F line relative to the RBC2 line (Zhu et al, 1995) . The MHC Haplotype A was reported to be resistant to challenge with P. multocida (Nestor et al, 1996b) and, based on independent sampling, was found with frequencies of 83 and 68%, respectively, in commercial sire Lines A and B (Zhu et al, 1996) .
The results are consistent with the increased susceptibility of the F line being attributable to correlated responses consequential of successful selection for increased BW in this line Nestor et al, 1996a ) because it appears that MHC haplotypes exhibited limited influence on resistance of susceptibility to challenge with P. multocida among the line comparisons in the present study. In a comparison of 1957 and 1991 commercial broiler chickens, Qureshi and Havenstein (1994) found that genetic selection toward enhanced performance traits negatively influenced the adaptive arm of the immune system (antibody production) with little or no effect on the nonadaptive components (macrophages and natural killer cell function).
